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A spindle device 

(57) A spindle device for supplying an air for clean- 
ing and a coolant for cooling or lubricating, comprising- 
a tool holder (li) having a coolant passage (22) through 
wh.ch a coolant is supplied; a spindle (10) having a sup- 
port surface (26) formed at the front portion thereof for 
accepting the tool holder (1 1); a drawing bolt (25) hav- 
ing a through-hole for supplying an air or a coolant and 
movably arranged in the spindle (11) for claming or 
unclamping the tool holder (1 1) accepted on the support 
portion (26) of the spindle (11); and a pull stud (12) 
attached on the tool holder (11) and provided with a 
valve (13). the valve (13) being located in association 
with the coolant passage (22) and the through-hole, the 
valve (13) being so constructed as to open or close 
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according to the movement of the drawing bolt (25) in 
such a manner that the valve (13) opens so as to con- 
nect the through-hole to the coolant passage (22) when 
the tool holder (1 1) is clamped, whereas the valve (13) 
temporarily closes so as to shut the connection between 
the through-hole and the coolant passage (22) when the 
tool holder (1 1) j S undamped, wherein a coolant can be 
supplied from the through-hole to the coolant passage 
(22) via the valve (13) when the tool holder (11) is 
clamped, whereas an air can be supplied from the 
through-hole by bypassing the coolant passage (22) 
when the tool holder (1 1) is undamped 
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Description 

BACKGROUND OF THE INVENTION 

This invention relates to a spindle device for supply- 5 
ing an air for cleaning and a coolant for cooling or lubri- 
cating, and more particularly to a spindle device 
comprising a tool holder with a coolant passage through 
which a coolant is supplied, a spindle having a support 
portion formed at the front end thereof for accepting the io 
tool holder, a drawing bolt movably arranged in the spin- 
dle for clamping or unclamping the tool holder accepted 
on the spindle. 

Japanese Patent Laid-Open No. 54-114878 dis- 
closes a coolant supply device constructed such that a 15 
coolant and air are supplied via a through-hole formed 
in a drawing bolt. 

The coolant is supplied to a tool and in the vicinity 
of a cutting areas of the workpiece in cutting steps for 
cooling and preventing wears. The coolant is supplied 20 
through a coolant passage formed on the axis of a tool 
holder. 

On the other hand, an air is blown when the old tool 
holder is released from the support portion ol the spin- 
dle and the new tool holder is set to the spindle, so that 25 
chips are prevented from being deposited between the 
support portion of the spindle and the tool holder. 
According air blow improves, the accuracy in mounting 
the tool holder on the spindle. 

In said coolant supply device a coolant and an air 30 
are supplied via a common channel and discharged 
from an common exhaust port on the axis. Therefore, 
when an air is blown, a part of which is inconveniently 
supplied to the coolant passage of the tool holder, as a 
result, the efficiency of the air blow deteriorates. 35 

The applicant has proposed a spindle device con- 
structed such that an air is blown from a separate outlet 
distant from the axis, in Japanese Patent Laid-Open No. 
6-104287. 

This spindle device has a valve means arranged on 40 
the spindle, and a special air passage distant from the 
axis for discharging an air blow. Therefore the spindle 
must be specially designed on this account. 

It is an object of the present invention to provide a 
spindle device which is low in cost and has wide appli- 45 
cability, without requiring such a valve means disposed 
on the spindle and a special air passage formed on the 
spindle as in the spindle device described in Japanese 
Patent Laid-Open No. 6- 1 04287. 

50 

SUMMARY OF THE INVENTION 

According to the invention, the spindle device for 
supplying an air for cleaning and a coolant for cooling or 
lubricating comprises a tool holder having a coolant 55 
passage through which a coolant is supplied, a spindle 
having a support portion defined at the front end thereof 
for accepting the tool holder, a drawing bolt having a 
through-hole for supplying an air or a coolant and mov- 



ably arranged in the spindle for claming or unclamping 
the tool holder accepted on the support portion of the 
spindle, and a pull stud attached on the tool holder and 
provided with a valve, the valve being located in associ- ' 
ation with the coolant passage and the through-hole, 
the valve being so constructed as to open or close 
according to the movement of the drawing bolt in such a 
manner that the valve opens so as to connect the 
through-hole to the coolant passage when the tool 
holder is clamped, whereas the valve temporarily closes 
so as to shut the connection between the through-hole 
and the coolant passage when the tool holder is 
undamped, wherein a coolant can be supplied from the 
through-hole via the valve to the coolant passage when 
the tool holder is clamped , whereas an air can be sup- 
plied from the through-hole by bypassing the coolant 
passage when the tool holder is undamped . 

According to the spindle device of this invention, the 
valve is preferably located at the rear portion of the tool 
holder. 

And the valve is preferably constructed as a slide 
valve. 

The slide valve can be constructed by a slidable 
stop needle as a valve body biased by a spring and a 
valve seat formed on the rear portion of the pull stud. 

The valve seat can have a cone surface and the 
stop needle can have a truncated cone surface cooper- 
ating with the cone surface of the valve seat. 

The slide valve is preferably constructed in such a 
manner that the stop needle is directly pushed forward 
by an inner sleeve attached at the front end of the draw- 
ing bolt when the tool holder is undamped. 

The stop needle can have a radial channel on the 
rear face thereof, and the pull stud can have a radial slot 
connectable to the radial groove of the stop needle. And 
when the valve is closed, the channel and the slot are 
connected to each other so as to form an air passage. 

The radial channel is, for example a cross channel. 

An annular groove is preferably formed between the 
cross groove and the radial slot when the valve is 
closed. 

According to the spindle device of the present 
invention, the air blow can be concentrated in the area 
to be cleaned. 

Further, in the spindle device according to the 
present invention, it is not necessary to provide a spe- 
cial air passage formed on the spindle and the valve 
means disposed on the spindle but only the pull stud 
having a valve is necessary to be attached on the tool 
holder, thus the spindle device with wide applicability 
can be provided at low cost. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional view showing a spindle device 
according to an embodiment of the present invention, 
showing the state where a tool holder is mounted. 

FIG. 2 is a sectional view showing a spindle device 
according to an embodiment of the present invention, 
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showing the state where a tool holder is just being 
pushed out. 

FIG. 3 is a sectional view taken oh line A-A of Fig. 1 . 
FIG. 4 is a view of a pull stud with a valve as viewed 
forward. 5 

DESCRIPTION OF PREFERRED EMBODIMENT 

An embodiment according to the present invention 
will be described hereinafter with reference to the draw- 10 

ings.. 

Figs. 1 and 2 are sectional views showing a main 
part of the spindle device according to the present 
invention. Fig. 1 shows the state where the tool holder is 
mounted (clamped), whereas Fig. 2 shows the state is 
where the tool holder is just being pushed out 
(undamped). 

A spindle device 10 is set in a spindle head of a 
conventional machining center, wherein a tool holder is 
automatically changed by an automatic tool change 20 
arm. 

The spindle device 10 is provided with a spindle 20 
which can be rotated at a high speed. 

The spindle 20 has an axial hole 27 on its axis and 
a tapered support portion 26 for accepting a tool holder 25 

1 1 formed at the front end of the axial hole 27. 

A drawing bolt 25 (only the front end of which is 
shown in Figs. 1 and 2) is inserted into the axial hole 27 
of the spindle 20. The drawing bolt 25 is axially slidable 
and is strongly urged rearward by a number of plate 30 
springs. When the drawing bolt 25 is moved forward by 
a pushing means, the tool holder is undamped (Fig. 2). 

A passage for a coolant (not shown in Figures) is 
formed on the axis of the drawing bolt 25. The passage 
is used also as a passage for an air. To this passage are 35 
connected a coolant supply means and an air supply 
means in parallel (both of which are not shown). 

An inner sleeve 18 is connected to the front end of 
the drawing bolt 25. A passage 23 for a coolant and air 
is formed on the axis of the inner sleeve 18. 40 

A collet 17 for gripping a pull stud 12 of the tool 
holder 1 1 is mounted at the end of the inner sleeve 18. 
The front portion of the collet 17 is divided into, for 
example, four sections in a circumferential direction. In 
the collet 17, when its front portion is positioned in an 45 
escape portion 28 as shown in Fig. 2, the front end can 
open to release (insert) the pull stud 12. On the other 
hand, in the state shown in Fig. 1, the front end of the 
collet 17 is closed so that the pull stud 12 is firmly 
gripped. so 

The tool holder 1 1 is formed on the axis with a cool- 
ant passage 22. The coolant passage 22 is large in 
diameter at the rear end thereof, on which the pull stud 

12 is mounted. The pull stud 12 has a valve. 

The valve of the pull stud 1 2 has a function to open ss 
and close the coolant passage 22 of the tool holder 11. 
This valve is constructed by a stop needle 13 as a valve 
body, a guide piece 15 for guiding the former, a stainless 
spring 14 for urging the stop needle 13 backward, and 



an E-shaped snap ring 1 6 for preventing the stop needle 
13 from being detached. 

The pull stud 12 has a through-hole on the axis, into 
which the stop needle 13 is axially sfidably inserted. The 
outside diameter of the stop needle 13 is somewhat 
smaller than the diameter of the through-hole of the pull 
stud 12 thereby a coolant passage is formed therebe- 
tween. 

The stop needle 13 is spread at the rear end in the 
form of a truncated cone, which acts as a valve body. 
The pull stud 12 is formed at the rear end with a valve 
seat 29 corresponding in shape to the valve body of the 
stop needle 13. 

The valve body of the stop needle 13 is certainly 
engaged with the valve seat 29 of the pull stud 12 when 
the front end face of the inner sleeve 18 is pressed 
against the rear end face of the stud bolt 12 so that the 
valve becomes a closed state (see Fig. 2). Therefore 
the connection between the passage and the coolant 
passage 22 is shut off. 

The stop needle 1 3 is axially movably guided by the 
guide piece .1 5. A clearance is also formed between the 
stop needle 13 and the guide piece 15 to form a pas- 
sage for a coolant. 

The stop needle 13 is urged rearward by the stain- 
less spring 14 and stopped at the initial position shown 
in Fig. 1 by the E-shaped snap ring 16. The E-shaped 
snap ring 16 has a notch so that even in the stopped 
state, the passage for coolant is defined therethrough. 

A cross chennel 21 is formed in the enlarged rear 
end face of the stop needle 1 3, as shown in Fig. 3. A slot 
19 is formed also in the rear end face of the pull stud 12. 
When the valve is closed as shown in Fig. 2, the chan- 
nel 21 and the slot 19 come into communication to 
define an air passage. The opposed ends of both the 
grooves 21 and 19 are remote from each other and a 
ring or annular groove is defined therebetween. 

The operation of the valve of the pull stud 12 will be 
described. 

In the clamped state shown in Fig. 1 , the valve is 
open. That is, the truncated cone valve body of the stop 
needle 13 is distant from the valve seat 29 of the pull 
stud 12 by the biasing force of the stainless spring 14, 
and the passage 23 of the inner sleeve 18 is in commu- 
nication with the passage 22 of the tool holder 1 1 . 

In this state, the coolant supplied from the coolant 
supply means is sent to the coolant passage 22 of the 
tool holder 1 1 through the passage of the drawing bolt 
25, the passage 23 of the inner sleeve 18 and the pas- 
sage within the pull stud 12, and is supplied to work- 
pieces and a tool for cooling and lubricating. 

On the other hand, when the tool holder is changed, 
the drawing bolt 25 and the inner sleeve 18 are slidably 
moved in the direction of the tool holder 1 1 by the push- 
ing mechanism to unclamp 'the tool holder. At this time, 
the supply of the coolant stops and the air blow starts. 

Fig. 2 shows the state where the. front end face of 
the inner sleeve 18 is moved forward until it engages the 
rear end surface of the pull stud 12. On the way of said 
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movement the stop needle 13 is forced into the pull stud 
12 against the biasing face of the stainless spring 14 so 
that a funnel-like valve body of the stop needle 13 is 
firmly engaged with the valve seat 29 of the pull stud 12. 
The cross channel 21 at the rear end face of the stop 
needle 13 and the slot 19 at the rear end face of the pull 
stud 12 come into communication with the passage 23 
of the inner sleeve 18. 

When the tool change procedure goes on, the tool 
holder 11 is released from the supporting surface 26 of 
the spindle 10. At the moment when the tool holder 1 1 
is slightly distant from the support surface 26 of the 
spindie 10, the air blow is passed through the channel 
21, tne slot 19 and the escape portion 28 of the spindle 
20 and forcefuly discharged forward from between the 
tool holder 1 1 and the supporting surface 26 of the spin- 
dle 10. 

As described' above, the valve of the pull stud 12 is 
temporarily closed and the coolant passage 22 is closed 
so that a bypass for an air blow is formed. Thereby, the 
air blow can be concentrated in the area between the 
set surface 26 of the spindle 10 and the tool holder 11 . 
Accordingly, a very efficient cleaning can be performed 
by an air blow. 

!t is easily understood that also when the tool holder 
1 1 is set to the spindle 20. the aforementioned cleaning 
operation can be carried out in a similar manner. 

As described above, by temporarily closing the 
coolant passage 22 by the function of the valve of the 
pull stud 12, an efficient air blow can be carried out, 
thereby the tool holder 1 1 can be mounted on the spin- 
dle with high accuracy. 

It is to be noted that the present invention is not lim- 
ited to the above-described embodiment. The spindle 
device of the present invention is characterized in that 
the pull stud having a valve is attached to the tool 
holder, and an air blow temporarily bypasses the cool- 
ant passage by means of the valve. Thus to the other 
constitutions, the same constructions as the conven- 
tional machining center can be employed without modi- 
fication. 

Claims 

1 . A spindle device for supplying an air for cleaning 
and a coolant for cooling or lubricating, comprising: 

a tool holder (11) having a coolant passage 
(22) through which a coolant is supplied; 
a spindle (10) having a support portion (26) 
formed at the front end thereof for accepting 
the tool holder (11); 

a drawing bolt (25) having a through-hole for 
supplying an air or a coolant and movably 
arranged in the spindle (11) for claming or 
unclamping the tool holder (11) accepted on 
the support portion (26) of the spindle (1 1); and 
a pull stud (12) attached on the tool holder (1 1) 
and provided with a valve (13), 



the valve (13) being located in association with 
the coolant passage (22) and the through-hole, 
the valve (13) being so constucted as to open 
or close according to the movement of the 

5 drawing bolt (25) in such a manner that the 

valve (13) opens so as to connect the through- 
hole to the coolant passage (22) when the tool 
holder (1 1) is clamped, whereas the valve (13) 
temporarily doses so as to shut the connection 

10 between the through-hole and the coolant-pas- 

sage (22) when the tool holder (11) is 
undamped, 

wherein a coolant can be supplied from the 
15 through-hole to the coolant passage (22) via the 
valve (13) when the tool holder (11). is clamped, 
whereas an air can be supplied from the through- 
hole by bypassing the coolant passage (22) when 
the tool holder (1 1) is undamped. 

20 

2. A spindle device according to claim 1 , wherein the 
valve (13) is located at the rear portion of the tool 
holder (11). 

25 3. A spindle device according to claim 1 t wherein the 
valve (13) is constructed as a slide valve (13). 

4. A spindle device according to claim 2, wherein the 
slide valve (13) is constructed by a slidable stop 

30 needle (1 3) as a valve body biased by a spring (14) 
and a valve seat (29) formed on the rear portion of 
the pull stud (12). 

5. \ A spindle device according to claim 3, wherein the 
35 valve seat has a cone surface (29) and the stop 

needle has a truncated cone surface cooperating 
with the cone surface (29) of the valve seat. 

6. A spindle device according to claim 4, wherein the 
40 slide valve (13) is preferably constructed in such a 

manner that the stop needle (13) is directly pushed 
forward by an inner sleeve 18 attached at the front 
end of the drawing bolt (25) when the tool holder 
(11) is undamped. 

45 

7. A spindle device according to claim 6, wherein the 
stop needle (13) has a radial channel (21) on the 
rear face thereof, and the pull stud (12) has a radial 
slot (19) connectable to the radial channel (21), and 

so wherein the channel (21) and the slot (19) are con- 
nected to each other when the valve is closed so as 
to define an air passage comunicating with the 
through-hole of the drawing bolt (25). 

55 8. A spindle device according to claim 7, wherein the 
radial channel (21) is the cross channel (21). 

9. A spindle device according to claim 8, wherein an 
annular groove is defined between the cross chan- 
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